Site-directed mutagenesis with the ptsH gene of Bacillus subtilis. Isolation and characterization of heat-stable proteins altered at the ATP-dependent regulatory phosphorylation site.
The codon for Ser-46 of the ptsH gene of Bacillus subtilis was modified by site-directed mutagenesis to the codons for Ala, Thr, Tyr, and Asp. The mutant genes were overexpressed, three of the corresponding proteins were purified to homogeneity with the exception for the Asp derivative, which could not be detected, although the gene had the desired nucleotide sequence. The phosphotransferase activity of the altered proteins was determined to be 20-35% of wild type activity, which correlates well with the slow phosphorylation of heat-stable protein (HPr) by enzyme I and phosphoenolpyruvate. The ATP-dependent HPr kinase, which previously was shown to be involved in the regulation of carbohydrate uptake of Gram-positive bacteria by covalent phosphorylation of Ser-46 of HPr, is entirely inactive toward the OH group of Thr-46 and Tyr-46 proteins. In addition, we constructed a strain of B. subtilis, where the altered gene coding for the Ala-46 derivative of HPr was introduced into the bacterial chromosome. The physiological properties of this mutant are described.